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Abstract
Focusing on changes in the capital gains tax rate in Japan, this paper examines whether tax-loss 
selling is a main driver of the January effect. Empirical findings in this study lend support for the 
tax-loss selling hypothesis. I find that the stocks most likely to be subject to tax-loss selling are more 
likely to yield higher returns around the turn of the year and tend to show excessive year-end trading 
in the high capital gain tax regime.
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1.  Introduction
Among some anomalies in the stock market, the January effect is one of the most noted phenomena. 
Among some explanations, tax-loss selling is the most plausible to explain the anomaly. According 
to the tax-loss selling hypothesis, taxable investors are more likely to realize capital losses in order 
to defer their tax burden from capital gains before the end of the tax year, which results in price 
depreciation toward the end of the year and return reversals at the turn of the year. 1 
By focusing on individual tax regime changes, some empirical studies provide evidence 
supporting the tax-loss selling hypothesis (Schultz, 1985; Jones, Lee, and Apebrink, 1991; Bhara, 
Dhillon, and Ramirez, 1999; Poterba and Weisbenner, 2001; Grinblatt and Moskowitz, 2004). In a 
similar spirit to those previous studies, I also examine whether tax-loss selling drives the January 
effect by regarding individual tax regime changes in Japan as natural experiments. During the period 
from January 1980 to March 2014, the Japanese government introduced capital gain tax rules in 
1990 and deregulated trades of financial commodities in the 2003 tax reform, in which tax rates on 
capital gains were reduced from 26 percent to 10 percent. 2 Because tax introduction (reduction) 
laws result in generating (reducing) benefits from the realization of capital losses and stronger 
(weaker) effects on turn-of-the-year returns, it is beneficial to analyze the Japanese stock market, 
1  Dyl (1977) finds that trading volume in December is larger for losing stocks. In recent studies analyzing trading behaviors 
of individual investors (Badrinath and Lewellen (1991), Dyl and Maberly (1992), Grinblatt and Keloharju (2001), Odean 
(1998), Ritter (1988), and Ivkovic, Poterba, and Weisbenner (2005)), it is shown that individual investors realize capital 
losses around December.
2  Before 1999, Japanese individual investors faced a higher capital gains tax rate of 26 percent. Details on the capital gains 
tax system in Japan are described in Hayashida and Ono (2010).
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which experienced the individual tax regime changes. In addition, as most Japanese institutional 
investors and listed firms set their fiscal year ends as the end of March, I can mitigate the effect of 
window dressing and information release on turn-of-the-year returns. 3 
To examine whether tax-loss selling affects turn-of-the-year returns in the Japanese market, I 
divide the sample period into three periods, Jan80-Mar90, Apr90-Mar03, and Apr03Mar14. 
According to the capital gain tax rates, I define the first, second, and third tax regimes as the low, 
high, and moderate tax regimes, respectively. If tax-loss selling has an important role in turn-of-the-
year returns, higher turn-of-the-year returns can be observed among stocks subject to tax-loss selling 
during the high capital gain tax regime. To identify stocks that have the potential to be subject to 
tax-loss selling, I employ the measure of unrealized capital gains that is defined in Grinblatt and Han 
(2005), which is the ratio of the current price to the 52-week high price. Constructing 10 portfolios 
sorted by the potential tax-loss selling measures, I hold the portfolios for 20 days after the formation. 
I also construct a portfolio that takes long positions in stocks with the highest potential tax-loss 
selling and takes short positions in stocks with the least potential tax-loss selling. If the tax-loss 
selling hypothesis is a more compelling explanation for price appreciations in January, the long-
short portfolio yields higher turn-of-the-year returns during the high capital gain tax regime. In 
empirical examinations, I find evidence confirming this prediction. The long-short portfolio yields 
statistically significant January alphas in the highest capital gain tax period. However, during the 
lowest capital gain tax period, the alphas on the long-short portfolio are statistically insignificant. 
Volume-based analysis shows that trading induced by tax-loss selling is prominent in the highest 
capital gain tax regime. Return and volume analyses in this study lend empirical support for the 
hypothesis that tax-loss selling is a main driver of the January effect. The contribution of this paper 
is that even under conditions where information release or window dressing is least likely to affect 
turn-of-the-year returns, I can find evidence consistent with the tax-loss selling hypothesis.
The remainder of this paper is organized as follows. In the next section, I describe the main 
variables and provide the empirical methods used in this study. Section 3 reports empirical results 
on return and volume analyses for the portfolios that are more likely to be subject to tax-loss selling. 
The conclusions are documented in the last section.
2.  Data and methods
2.1.  Primary data
In this paper, I analyze daily returns obtained from stock price data provided by the Nikkei NEEDS. 
The sample period ranges from January 1980 to March 2014. According to the National Tax Agency 
Statistical Annuals, taxes on capital gains were introduced in 1990. At that time, individual investors 
faced 26 percent taxes on their realized capital gains. After the tax reduction law became effective 
in January 2003, individual investors faced 10 percent taxes on their realized gain. To examine the 
effect of tax-loss selling, I divide the sample period into three periods according to capital gain tax 
rates: the period from January 1980 to March 1990 (low capital gains tax regime), the period from 
April 1990 to March 2003 (high capital gains tax regime), and the period from April 2003 to March 
2014 (moderate capital gains tax regime). As in many previous studies, I exclude financial firms and 
regulated utilities from the analysis.
3  Details on window dressing are presented in Lakonishok et al. (1991). The effect of information release is summarized in 
Jones and Lee (1995).
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2.2.  Potential tax-loss selling measure
To identify stocks that are more likely to be subject to tax-loss selling, I employ two potential tax-
loss selling measures. The first one is a proxy for capital gains following Grinblatt and Han (2005). 
The measure is defined as
to the National Tax Agency Statistical Annuals, taxes on capital gains were introduced in
1990. At that time, individual investors faced 26 percent taxes on their realized capital
gains. After the tax reduction law became effective in January 2003, individual investors
faced 10 percent taxes on their realized gain. To examine the effect of tax-loss selling, I
divide the sample period into three periods according to capital gain tax rates: the period
from January 1980 to March 1990 (low capital gains tax regime), the period from April 1990
to March 2003 (high capital gains tax regime), and the period from April 2003 to March
2014 (moderate capital gains tax regime). As in many previous studies, I exclude financial
firms and regulated utilities from the analysis.
2.2. Potential tax-loss selling measure
To identify stocks that are more likely to be subject to tax-loss selling, I employ two po-
tential tax-loss selling measures. The first one is a proxy for capital gains following Grinblatt
and Han (2005). The measure is defined as
gt =
Pt −RPt
Pt
with RPt = ϕ
−1
250∑
n=0
Vˆt,t−nPt−n
where Vˆt,t−n = TOt,t−n
n−1∏
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n=0
Vˆt,t−n.
In the equations, Pi,t is the (split- and dividend-adjusted) close price of stock i at date t,
and TOi,t is the turnover ratio (daily trading volume divided by share outstanding) of stock
i at date t. RPi,t is the reference point that weights close prices by turnover ratio. RPi,t can
be regarded as an average purchase price using a moving-average method. I regard stocks
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rp,t − rf,t = α1FebDec1 + α2FebDec2 + α3FebDec3
+α4Jan1 + α5Jan2 + α6Jan3 + β1Mktt + β2SMBt + β3HMLt + ϵt (1)
rp,t is the daily return of a testing portfolio. More specifically, we define it as follows.
rp,t =
1
K
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k=1
1
Np,t−k
Np,t−k∑
n=1
ri,t, p ∈ (CL,CG)
4See Jegadeesh and Titman (1993). To avoid the effect of idiosyncratic shocks on larger firms, I employ
equal-weighting strategies.
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K is a holding period, and Np,t−k denotes the number of stocks included in a particular decile portfolio 
sorted by potential tax-loss selling measures at date t−k. rf,t is an overnight call rate at day t. FebDeci 
is a dummy variable, which takes one if day t belongs to the months from February to December in 
the first (i = 1), second (i = 2), and third (i = 3) tax regimes. Jani is a dummy variable, which takes 
one if day t belongs to January in the first, second, and third tax regimes. Fama and French’s (1993) 
three factors, Mktt, SMBt, and HMLt, are obtained from Financial Data Solutions, Inc. Time-series 
coefficients on Janis in the above model are interpreted as risk-adjusted alphas in January in the 
three different tax regimes. If the tax-loss selling hypothesis is more dominant, I expect a positive 
and larger coefficient on Jan2 than those on Jan1 and Jan3.
I also conduct a volume-based analysis in a similar manner as Dyl (1977) and Bhabra, Dhillon, 
and Ramirez (1999). I examine whether trading volume in December is excessive during the high 
tax regime. In the examination, I calculate daily relative trading volume following a methodology in 
Dyl (1977). Relative trading volume RVOLi,t is defined as the turnover ratio at day t for firm i divided 
by the mean of the daily turnover ratio of the preceding 12 months. After regressing the relative 
trading volume on mean relative trading volume (RVOLm,t), which is the equal-weighted cross-
sectional average of RVOLi,t, and obtaining coefficients, I calculate excess relative trading volume 
(EVOLi,t). That is, I conduct the following regression model and obtain estimates of αi and βi for each 
firm.
K is a holding period, and Np,t−k denotes the number of stocks included in a particular
decile portfolio sorted by potential tax-loss selling measures at date t−k. rf,t is an overnight
call rate at day t. FebDeci is a dummy variable, which takes one if day t belongs to the
months from February to December in the first (i = 1), second (i = 2), and third (i = 3) tax
regimes. Jani is a dummy variable, which takes one if day t belongs to January in the first,
second, and third tax regimes. Fama and French’s (1993) three factors, Mktt, SMBt, and
HMLt, are obtained from Financial Data Solutions, Inc. Time-series coefficients on Janis in
the above model are interpreted as risk-adjusted alphas in January in the three different tax
regimes. If the tax-loss selling hypothesis is more dominant, I expect a positive and larger
coefficient on Jan2 than those on Jan1 and Jan3.
I also con uct a volume-base analysis in a similar ma ner as Dyl (1977) and Bhabra,
Dhillon, and Ramirez (1999). I examine whether trading volume in December is excessive
during the high tax regime. In the examination, I calculate daily relative trading volume
following a methodology in Dyl (1977). Relative trading volume RV OLi,t is defined as
the turnover ratio at day t for firm i divided by the mean of the daily turnover ratio of
the preceding 12 months. After regressing the relative trading volume on mean relative
trading volume ( V OLm,t), which is the equal-weighted cross-sectional average of RV OLi,t,
and obtaining coefficients, I calculate excess relative trading volume (EV OLi,t). That is, I
conduct the following regression model and obtain estimates of αi and βi for each firm.
RV OLi,t = αi + βiRV OLm,t + ϵi,t (2)
Using the estimates, I calculate the excess relative trading volume defined in the following
6
Using the estimates, I calculate the excess relative trading volume defined in the following equation.equation.
EV OLi,t = RV OLi,t − (αˆi + βˆiRV OLm,t) (3)
Similar to return analysis, stocks are grouped into 10 portfolios according to the potential
tax-loss selling measures. To examine the effect of the changes in the capital gain tax regime,
I compare the excess trading volume in December across the three different periods.
3. Empirical results
3.1. Return analysis
Table 1 reports the factor model alphas and loadings on testing portfolios when the
holding period k is 20 days. The t-statistics below the coefficients are computed using
Newey-West adjusted standard errors with 15 lags.5 The testing portfolios are divided into
10 portfolios according to the potential tax-loss selling measures. As seen in the first column
in Panels A and B of Table 1, stocks with a high potential for tax-loss selling show positive
January returns in any period and the largest returns in the high capital gain tax regime.
Subsequently, I report January returns of the portfolio that takes long positions in the stocks
most likely to experience tax-loss selling and takes short positions in the stocks least likely
to experience tax-loss selling. The third column in Panel A of Table 1 shows that the long-
short portfolio based on GHCG generates significant January returns only in the high capital
gain tax regime. The long-short portfolio yields 44.0 bps per day in January with statistical
significance in the high capital gain tax regime, while the portfolio generates a smaller and
statistically insignificant January return of 10.2 (0) bps per day in the moderate (low) capital
gain tax regime. In addition, the Wald test, which examines the difference in January returns
5Following Andrews (1991), I set the number of lags as 15, which is the maximum number in the case of
approximately 9,000 observations.
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moderate- and low-tax regimes, shows that the difference is significant at least at the 10 percent 
significance level. The third column in Panel B of Table 1 also shows a similar tendency. The long-
short portfolio sorted by 52WH generates significant January returns only in the high capital gain tax 
regime. The long-short portfolio yields 46.8 bps per day in January with statistical significance in the 
high capital gain tax regime. The Wald test examining the difference of January returns between the 
high-, moderate- and low-tax regimes shows that the difference is significant at least at the 5 percent 
significance level. As a whole, the results in Table 1 indicate that the January returns of most stocks 
potentially subject to tax-loss selling are higher in the high capital gain tax regime. This empirical 
finding is consistent with the tax-loss selling hypothesis.
Table 1.
This table presents daily Fama-French (FF) alphas in each calendar time (February to December and January) 
of the equal-weighted portfolios for the most and the least potential tax-loss selling (PTS) decile portfolios 
and the equal-weighted portfolios that are a combination of long the most PTS decile portfolio and short the 
least PTS decile portfolio. Deciles are formed on a day-to-day basis from January 1980 to March 2014 based 
on Grinblatt and Han’s (2005) capital gains (GHCG) or the ratio of the current price to the 52-week high price 
(52WH) at the previous date. Stocks with the lowest (highest) values of GHCGs or 52WHs are included in 
the most (least) PTS decile portfolio. Testing portfolios are held for 20 days after the formation period, and 
returns on testing portfolios are computed by averaging the current day’s return on the previous 20 days’ 
portfolios. FebDeci is a dummy variable, which takes one if day t belongs to the month from February to 
December in the rst (i = 1), second (i = 2), and third (i = 3) tax regimes. Janis are dummy variables, which 
take one if day t belongs to January in the rst, second, and third tax regimes. FF alphas are reported in daily 
percentages, and Newey-West adjusted t-statistics with 15 lags are shown below the coefficient estimates.
Panel A: sorting by GHCG Panel B: sorting by 52WH
High PTS Low PTS High-Low High PTS Low PTS High-Low
FebDec1 0.013 0.013 0.001 0.009 0.024 -0.015
(1.02) (1.09) (0.02) (0.68) (2.70) (-0.81)
FebDec2 0.060 0.014 0.046 0.055 0.004 0.051
(3.35) (1.07) (1.67) (3.27) (0.37) (2.20)
FebDec3 0.043 0.030 0.013 0.024 0.022 0.002
(1.88) (2.69) (0.48) (0.94) (2.64) (0.06)
Jan1 0.039 0.039 0.000 0.015 0.059 -0.044
(1.18) (1.07) (0.00) (0.46) (1.78) (-0.97)
Jan2 0.373 -0.067 0.440 0.384 -0.084 0.468
(3.32) (-1.39) (2.87) (3.49) (-2.34) (3.32)
Jan3 0.129 0.028 0.102 0.083 0.030 0.053
(2.04) (0.84) (1.46) (1.25) (1.11) (0.74)
Mkt 1.056 0.805 0.252 1.137 0.621 0.516
(47.99) (28.98) (6.51) (52.35) (29.88) (15.64)
SMB 1.084 0.627 0.458 1.185 0.439 0.746
(22.33) (15.26) (6.53) (25.04) (15.07) (12.13)
HML 0.259 -0.031 0.291 0.240 0.097 0.143
(4.95) (-0.92) (3.74) (4.64) (3.73) (2.08)
Wald test P-value
Jan1 = Jan2 0.009 0.001
Jan2 = Jan3 0.051 0.011
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3.2.  Volume-based analysis
I also examine the trading activity of portfolios that are potentially subject to tax-loss selling in 
December. Averages of excess relative trading volume in December during three different capital gain 
tax regimes are reported in Table 2. Differences among the three tax regimes are reported in the last 
six rows. As reported in the first column in Panel A of Table 2, the high potential tax-loss selling 
portfolio shows negative excess trading volume in the low capital gain tax regime. Meanwhile, in the 
second and third columns, excessive trading volume of the high potential tax-loss selling portfolio is 
positive, which indicates that tax-loss selling tendency is stronger during the second and third tax 
regimes. In addition, the last six rows in Panel A of Table 2 show that excessive trading volume is 
statistically significantly higher in the high-tax regime than in the moderate-tax regime. This evidence 
is consistent with the tax-loss selling hypothesis. The tendency does not change even if I employ 
52WH, as reported in Panel B of Table 2.
This table presents excess trading volume in December of the most and the least potential tax-loss 
selling(PTS) decile portfolios sorting by GHCG or 52WH in three different tax regimes. Relative trading 
volume RVOLi,t is defined as turnove rratio at day t for firm i divided by  the mean of the daily turnover ratio 
of the preceding 12 months. After regressing the relative trading volume on the mean relative trading volume, 
the equal-weighted average of RVOLi,t (denoted as RVOLm,t), and obtaining coefficient estimates, the excess 
relative trading volume (EVOLi,t) is calculated as EVOLi,t =RVOLi,t − (
Table 2: This table presents excess trading volume in December of the most and the least potential tax-loss selling (PTS) decile portfolios sorting
by GHCG or 52WH in three d ff rent tax regimes. Relative trading v lume RV OLi,t is defined as turnover ratio at day t for firm i divided by
the mean of the daily turnover ratio of the preceding 12 months. After regressing the relative trading volume on the mean relative trading volume,
the equal-weighted average of RV OLi,t (den ted as RV OLm,t), and obtaining coefficient estimates, the excess relative trading volume (EV OLi,t) is
calculated as EV OLi,t = RV OLi,t αˆi + βˆiRV OLm,t). The last six rows in this table also report differences in excess trading volume among three
different tax regimes with those t-statistics.
Panel A: sorting by GHCG Panel B: sorting by 52WH
High PTS Low PTS High PTS Low PTS
Regime1 (Low tax) -0.962 2.051 -0.958 2.685
Regime2 (High tax) -0.156 0.712 -0.196 0.675
Regime3 (Moderate tax) -0.487 0.805 -0.510 1.022
Regime1-Regime2 -0.806 1.340 -0.762 2.010
(-12.39) (10.86) (-12.43) (15.14)
Regime1-Regime3 -0.475 1.247 -0.448 1.663
(-5.58) (12.61) (-5.29) (14.45)
Regime2-Regime3 0.331 -0.093 0.314 -0.348
(3.93) (-0.93) (3.72) (-3.44)
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4.  Conclusion
Japan introduced capital gains taxes in 1990 and reduced the tax rate on capital gains from 26 
percent to 10 percent. Focusing on these changes in the capital gains tax regime, I examine whether 
tax-loss selling affects returns around the turn of the year. The empirical findings in this study lend 
support for the tax-loss selling hypothesis. First, I find that a long-short portfolio that takes long 
positions in the stocks most subject to potential taxloss selling and takes short positions in the stocks 
least subject to potential tax-loss selling yields higher turn-of-the-year returns in the high capital 
gain tax regime than in the low or moderate capital gain tax regimes. In the volume-based analysis, 
trading volume is higher during the high capital gain tax regime. As a whole, I provide empirical 
evidence that tax-loss selling drives the January effect.
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